Background: OSA affects up to quarter of general population. It is associated with morbid obesity with a higher morbidity and mortality rates. STOP Bang questionnaire is a validated method for OSA screening. OSA patients are at high risk of developing airway obstruction, cardiac events, congestive heart failure, stroke and desaturation post operatively. The aim of this study is to evaluate adverse respiratory events in patients undergoing bariatric surgery in relation to risk of OSA using Stop Bang questionnaire. Methods: This prospective double cohort study was conducted in Tanta University Hospital from Marchto August 2017. During the preoperative assessment, STOP-BANG questionnaire was performed. After extubation, patients were transferred to PACU unit. Respiratory complications were assessed thereafter. Based on STOP-BANG score, patients were divided into two groups, high risk of OSA with STOP-BANG > 3 (Group I) and low risk of OSA with STOP-BANG < 3 (Group II). Results: 104 patients were included in this study. Group I had more comorbidities in the form of CAD (15% versus 2%, P < 0.001), dyslipidemia (28% versus 11%, P < 0.001) and diabetes on insulin treatment (38% versus 6%, P > 0.001). Higher number of respiratory complications was noted in high-risk group (31 patients, 59%) compared to (24 patients, 46%) in group II yet, it was not significant. Conclusion: Obese patients with STOP-BANG score > 3 undergoing bariatric surgery are associated with hypertension, dyslipidemia, CAD, and renal insufficiency. High-risk OSA obese patients are at higher risk of developing respiratory compilations like inability to breathe deeply and hypoxia in postoperatively. 
Introduction
Obstructive sleep apnea can affect up to quarter of general population, it is a common sleep disorder affecting all age groups [1] [2] .
Patients with morbid obesity are having a higher prevalence of OSA and further more increase in co-existing medical diseases [3] [4] [5] .
It was shown that mortality rates are higher among patients with OSA [6] [7] .
Furthermore, post-operative period carries increased risk for adverse respiratory events in such patients [8] [9] .
Diagnosis of OSA based mainly upon overnight polysymnography which is still considered the most accurate method for diagnosis of OSA [10] .
However, doing polysymnography to all patients as a pre-operative assessment remains a challenge due to its high cost and unavailability in large number of hospitals. For such, a large number of patients with OSA were not diagnosed pre-operatively [10] [11] and screening for these category of patients is of utmost importance [11] [12] [13] .
Berlin questionnaire, STOP questionnaire and the American society of anesthesiologists check test were all recognized effective methods for screening OSA pre operatively [1] [9] [14] [15] .
Mahesh et al. in year 2017 had proposed STOP Bang questionnaire as a validated method for OSA screening [16] .
STOP Bang consists of 8 questions assessing snoring, tiredness during day time, observed apnea, high blood pressure, body mass index, age, neck circumference and gender [12] .
Score based on (Yes/No) answers are represented by (1/0) score and a total score of more than or equal to 3 is associated with more than 93% of OSA diagnosis [12] .
Bariatric surgery patients represented the commonest group of patients where OSA could be diagnosed. Up to three quarters of such group are suffering OSA together with other obesity related co-morbidities [17] [18] . In such group of patients, numerous risk factors were identified and OSA represented an independent risk factor for peri-operative complications [19] .
Patients suffering OSA are at high risk of developing air way obstruction, cardiac events, congestive heart failure, stroke and desaturation post operatively [19] [20] .
During general anesthesia, usage of anesthetic medications and sedation and neuromuscular blocking agents may result in prolonged period of apnea during recovery [13] . 
Objectives
The objective of this study is to evaluate adverse respiratory events in patients undergoing bariatric surgery in relation to risk of obstructive sleep apnea using Stop Bang questionnaire.
Methods
Ethical approval for the current study was obtained from Tanta University Hospital committee. Patients were consented for participation in the study.
The study is a prospective double cohort, conducted in post anesthesia care unit (PACU) in Tanta During the preoperative assessment done one day before surgery, full medical, surgical history and STOP-BANG questionnaire were obtained (Table 1) .
Anesthesia was conducted based on standards of anesthesia department of Tanta University Hospital and anesthesiologists were blinded for our patients.
All patients fasted 8 hours before surgery, neuromuscular blocking drug "Cisatracurium" was used for tracheal intubation at initial dose of 0.15 mg/kg and maintenance of 0.03 mg/kg to all of them.
Monitoring of the neuromuscular blockade through TOF intraoperatively and all patients received reversal of neuromuscular blockade with Neostigmine.
Extubation took place in the operating room, patients were transferred to PACU thereafter. Based on STOP-BANG score, patients were divided into two groups, high risk of obstructive sleep apnea (OSA) with STOP-BANG > 3 (Group I) and low risk of obstructive sleep apnea (OSA) with STOP-BANG < 3 (Group II).
High risk of OSA patients were identified and compared with age and gender matched low risk OSA group on one to one basis.
Variables subjected to statistical analysis obtained from patient's medical 
Statistical Analysis
Data were collected and summarized using analysis of descriptive variables.
Comparison between different groups was carried out using Mann-Whitney U test, Qi square test and Fischer test were used for comparison between sub groups.
Significant results were considered when P is < 0.05.
SPSS for windows software, version 19.00 was used for statistical analysis of our data.
Results
Current study included a total number of 104 patients who were admitted to PACU in Tanta University Hospital during the period between March and August 2017. Demographic data and ASA PS characteristics are shown in Table 2 in group I and II.
Median age was found to be 58 years in both groups with male to female ratio of almost 1:4.
Males were 13 (25%) patients in group I and 12 male patients in group II (23%). BMI showed no statistical difference between both groups while more frequent comorbidities were associated with group I patients. Table 3 and Figure 1 show comorbidities in both groups among our study sample including diabetes on insulin treatment, coronary artery disease (CAD), congestive heart failure (CHF), hypertension, dyslipidemia and renal impairment.
Patients of group I had more comorbidities in the form of CAD (15% versus 2%, P < 0.001), dyslipidemia (28% versus 11%, P < 0.001) and diabetes on insulin treatment (38% versus6%, P > 0.001). Table 4 showed types of bariatric procedures in both groups and clearly showed no statistical significant difference between both groups. Table 5 showed duration of anesthesia in both groups. Despite longer anesthesia duration in low risk group (110 minutes) yet, no statistical significant difference between both groups was noted.
Length of hospital stay as well as stay in PACU after surgery showed no statistical significant difference in both groups.
Respiratory adverse events were showed in Table 6 and Figure 2 . Although higher number of respiratory complications were noted in high risk group (31 patients, 59%), no significant difference was found when compared to group II (24 patients, 46%). 
Discussion
Several studies had proved the association between OSA and obesity related comorbidities [21] [22].
Our current study showed that patients with STOP-BANG > 3 (High risk for OSA) had increased incidence of CAD, Dyslipidemia and diabetes mellitus on insulin therapy [21] [22].
Our obese patients showed higher incidence of hypertension and renal impairment regardless the severity of OSA [23] .
Associating between CHF and OSA that was reported in different studies couldn't be proved in the current study [21] [22]. This could be partially explained by relatively young age of our group sample.
The majority of obese patient suffering from OSA remain undiagnosed, this may lead to serious respiratory complications in post-operative period [10] .
Polysymnography (PSG) remains the gold standard for diagnosis of OSA. An investigation tool is not usually available in many hospitals [24] . Alternatively, good screening for OSA especially in obese patients using STOP-BANG questionnaire provides a high sensitive and negative predictive value tool to diagnose OSA in moderate to severe cases [12] [15] . Clinical observational studies had demonstrated a wide range of increased respiratory complication incidence in PACU, ranging from 1.3% to 34% taking in consideration the associated chronic medical illness and obesity related comorbidities [25] [26].
Kim JA et al. 2005 reported that OSA as an independent risk factor for perioperative respiratory events [27] .
Scanty evidences are available describing the occurrence of respiratory complications of OSA patients at PACU] [28] [29] .
It was reported that the majority of post-operative complications were found to be pulmonary in origin and mostly occurs after patients transfer from PACU to patients' word [30] .
Mortality and morbidity can be aggravated by respiratory complications in post-operative period [31] .
Our study showed that increased incidence of respiratory adverse events in [32] .
In our study, we reported respiratory muscle weakness as identified by inability to breathe deeply in almost one third of patients in both groups. This complication represented the most common adverse event with no significant difference between those having high risk of OSA and those haven't. This comes in agreement with recent studies in morbidly obese patients who did not find difference in respiratory events in either OSA or non-OSA patients [27] .
Length of stay in PACU was found to be longer in group I (high OSA risk)
which is in accordance with the majority of available studies [30] [31] [32] .
Hospital stay and duration of anesthesia were both comparable in either groups and could be explained by the similarity of patient's characteristics and the procedure performed as bariatric surgery.
We performed the current study in only one center, Tanta University Hospital PACU which could participate in several study limitations.
Unavailability of PSG data for our patients represented a major limitation to accurately diagnose OSA and we consider only STOP-BANG questionnaire as a diagnostic tool for OSA rendering it difficult to categorize the severity of high risk OSA patients.
The inclusion of some subjective data when diagnosing respiratory events might affect the accuracy of diagnosis of respiratory complications, moreover we only considered respiratory compilations taking place in PACU where those occurring in patient's word were not included. This represented another added study limitation.
Still the small study sample size and single center could be considered as anther limitation to our study.
Conclusions
In conclusion, obese patients with STOP-BANG score of >3 undergoing bariatric surgery with high risk OSA are more frequently associated with hypertension, dyslipidemia, CAD, and renal insufficiency.
High risk OSA obese patients are at higher risk of developing respiratory compilations in the form of inability to breathe deeply and hypoxia in the post-operative PACU stay.
Patients with STOP-BANG > 3 require a longer stay in PACU.
